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fdtS$ii7JMK: 
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(c) )M Mx.)"/.; 

(d) ttmvm? c m, yKmm^mr>mmWo 

1-4: 0.1-3: 1; 

10. bmmm>%. 6 mmf]&M$\l%&& ZnCl 2 , ZnBr 2 , ZnF 2 , Znl 2 , 

ZnCOTOo, Zn(S0 3 CF 2 H)2, CuCl 2 . CuBr 2? Cu(OTf>2, CuCl, CuBr, Cu(OTf), Cul 
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M#ftjl&'^W¥3#I# (HIV, Human immunodeficiency virus) 

HIVS#JtoWW#ftfi r . tfc*U azidothymidineorAZTo DPC 961 fll DPC 083 
."-.ft HIV 1M8#$l§^&ifcWfMflJ(NNRTIs, non-nucleoside reverse transcriptase 
inhibitors), l ? clfft l:Tb'fKj^&l*WfM#!)*5tt Efavirenz (Sustiva ™)#| fcfcW3£Sfflfl*l 
^Ttto DPC-961 fll DPC 083 \]m)}U\l^W\^WfLW\M/oitrnal of Medicinal 
Chemistry vol.43. NO. 10. 2000, 2019-2030) u 

&mX**.hlk®LmT DPC 961 ftl DPC 083 W^ft. ii*DS*Riifl<J^*fc'ft' 
JifcDPC 961 fll DPC 083 &Mils|HWlft#W^dPJI^ii^^*fiMjlt«5<lftlS 
ftJWtfttlft&SH* 1.4-JjJU*. ii*A"Ji^flf®*H1^tt«|JS (Journal of Organic 
Chemistry vol.68, no. 3, 2003. 754-761 ; Tetrahedron Letter vol.41 , 2000, 301 5-301 9). 
Jftitt, MY; 2001070707 ^iri'T •^T-ttac#^ffeiJ^j^^^*u^^-^ffl^^-i3l4 
DPC961 o j»M ft iM Jitb'P&itni-k -A:a*W¥ttK^fP*^iit*fl<ja«K(lithium 

alkyi fit LHMDS), nJx^vi^VH'^T 20 MiT\^#^^WM "Lilk^. 



* a Wl 4?ft¥ * W f«l Cfi«$ft --^«r f M^-ttKtt o 

M.nMMUuiSo -Jtlt.*kffl^ft^fiK^«gttfl<lDPC961 #1 DPC 083 ittm/ttM 
fflfajfllftttl DPC961 W DPC 083 . 



* ft « flt 7 • £ grift TM?kfifi1*( l R, 2R)-2-AUV'-JM^l-i&<ft #*-3-a-«tft 

OH 

V-* 1 NR 1 R 2 

l?f*Efi ( J , IR»ti"f JIBI^'A &ft>CH 3 0>OH>N0 2 >CF3^CH 3 S0 2 CH 3 CH 2 S0 2 , 
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l-M&lls&J'fife&M T. W. Greene er al., Protective 
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OH 

NH 2 ufj #j 2 



groups in Organic Synthesis 3rd Ed. John Wiley 1999. ffltw 

#H>&J^>W0(fc|^», NaBH 4 > KBH 4 LiAIH 4 ££ Pd/C «f; nR*ffl 

r'x Wl R 2 x a-^^LWJW+WWWft-WI'FatfTiKSft^. X Jfltf-T 

4tU K 2 CO.^ Na 2 C0 3 . NaOH\ KOH^ NEt 3 2$. Wj&toWffl.ifiFfclffilta: PB^ ft ft 




p 



«fY iRfc^SffllWifc^aB. J5ffi£Wi»Ffe^a6H*#*ia«. CH 3 0, 
OH, N0 2 . CF 3 > CH 3 S0 2 l£#CH 3 CH 2 S0 2 , f ilWiltfiaii^^ljtS 
•^C-Qofi^S. Wu¥^ TF.pqS, ^P5S> TF.T^ ^Tl, JST 

iS- -iJ;--lt# Y ^ H, CI, Br, CH 3 S0 2 , CH 3 CH 2 S0 2 , NO, F, Y 
*J CI F. 
P ^HHc#^Wffi, 

Rf £$!K&2, l£#»C,-Cao »— 2)?*£#fc C,-C 4 ftt^HU^Ii, 

r s=^at«is. 3^ c,-c 20 mtimwttftiis, m— 

K\ S lie O Wl, U&S, PWi^ ; 

(a)&3H4K# flR,2R)-2-W-^-l-^^-3-0-^^-l-R^, aWfclT&tt 



r',r 2 ,r 3 ; z bmm&; 



OH 




H = R, R iP S'tfjjTiJi; 

(b) ijnAiqT&tttoJStt 



Rf 




P 



Y, P, Rf $PlHTJ3f*&; 




Rf 



+ H — R 




Zn(II) or Cu(II) & 



±i£^a ,: l'E^ja5*SE»W&Jffi*^BBbb«l#A 0.1-3:1, ia-^-Jt#^ 



o.5-3: i , )timrrtj 1.2-1.5= 1, 

\-MJji}^^M^^rmwn^R)Mim<mimn^ 0.1-3= 1, m—^mn 

%} 0.5-3: 1, )tnWM'J-J 1.2-1.5: lo 

Ai&jyHi^mwHMmmfcbiwftho.]- 3.1, Jit— 0.5-3: 1. 

t(l;#>J ZnCl 2 , ZnBr 2 . ZnF 2 . Znl 2 . Zn(OTf) 2 , Zn(S0 3 CF 2 H) 2> CuCl 2 , CuBr 2 , Cu(OTf) 2 
CuCl. CuBr, Cul. CuOTf, Ifr&WiWtj Zn(OTf) 2 3c % Zn(S0 3 CF 2 H) 2 . 

■{imMmf^wiir±<^m^^-fmm, m -i\>mn MeN/p r2 , FrNEt 2 , 

N/'Prv Pyridine, piperidine. EtN/"Pr 2 , NBu 3 . NEt 3 , ^K=lff:#>J NEt 3 o 

yM^m^mmmn-Mm^mmmm,^ ~^ym% thf, dioxane, 

El 2 0, benzene, DME. toluene, n-hexane, and cyclohexane i&^tL'fn Itty&u"^. X-K 

Lid; // 0 °c -S 100 °c zihJ , 0 °c 4" 50 °c, itnm 
mk^/m^-k 20 ~4o "Co 
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A- -fi'Wm«. g+^tttuimr/jfafc. ffi#^J*MS^Jfc, 1§.*fc3j4.-^*km#* 

(b) iiiA^^iT^i^jiVj/tfe^j, *£#J£/.*v: 10 'Mtt, 
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m^mma, aw-h** z>m> xe.w&. ^mm> w:y&* #t** jrtssj. 



OH 



Z XJ NR 1 R 2 




OMe 



u\'m^mm^^ pw, c,~c,^^> c.~c 3 ja*£S* c,~ 
c-.^h*^ cn m., p. r'*u R 2 imn C1-C4 ri^s, •-()- c^m-m^^Jcm 

Wi x.j- i-p H J* ¥? xfffi M If? *J-&t"P3fc; 2, 4 - ; 2, 4-. : TO Jj£ 

V®: i3c N- '-'l 1 -^ ftli Wifii* 5 '*. ^toWSSL-Stfti^Jlt-^M T. W. Greene el «/„ 
Protective groups in Organic Synthesis 3rd Ed. John Wiley 1999, pp. 494-653. 

mW&J&* «. iW. iftJft. C1-C3M, c,-c 3 ^ftM^ c,~c 3 ^M. 

cn^-c r 3 e»jftn cx-ca fa-®* ^T*-»p»?a£.«» *rci-cv&$»rc 

MftffJ^I, *T¥5t«-|f?«, XtlHtt'*** 2, 4. 2.4- 

„:tpU>it^.^-J-Fli^-S W.«; 2,4^*; 2, 4-~«t« 

flfcte^*; *K & r^r.^^0.^^.gi o .K.#fKj^^* i >^#fiP. T. W. Greene */<//., 
Protective groups in Organic Synthesis 3rd Ed. John Wiley 1999, pp. 17-245. tft#£tt 



*&fll*5i(ft6 < Jr%;tt:nriit- -^J&ffi ]'DPC 961 DPC 083 ftj-frj*. <$J&)S& 




H 



DPC 961 

DPC 961 *&j4:l$jtJrtfty$iJ DPC 083(Journal of Medicinal Chemistry vol.43, NO.10, 
2000,2019-2030).. 




W it Y -j #J *fe W u&lk *f r. ft 1 1 3D + U # fi<J X'J^j< JJU /& rfij 'df W S( . ee 

fiL^i 9C)o /t) , j^-^ f,<j ,^ fl^J i^hY .^r<t- W Si ^ J>2/- fltj ^-'HifMe^ 

HiijimM.UWW. i&fttitJ&tei* r.SK-Ti'fRWntlT.ikttirtf*. Mk*fc-fr«J^.Wl 
MJffJ&ttW'UJjfci*& HIV &ftffl$|#J$jtt DPC961 fr.l DPC 083 . 

s^^^j i 

(1R, 2R)-2-iV^---¥tI-3-)!tii$S-l, 3-M~®6*I^J45-: 
#fta XlWt Jiang. B.; Chen. Z. L.: Tang, X. X. 0/jj. Lett. 2002, -/, 3451 

mm®\ 2 

( 1 R, 2R)-3-ifc T m.m-2-N,N ~ ¥ - JPt 5g V fH # : 

0-5 "C "K. ftifcflfcHS 0.8g j*J|llA(lR, 2R)-2-N.N- 4' fcd£-3-*t?iff#SE-l, 3-W 

J'/(1.8 g. 7.5mmol)ltt CH 2 C1 2 (20mL)^7^4 1 o 0-5 °C 'KlA)f-T'J$'Hi*- 

t'Mi-to iwaiiAjM® o.2 g , M&mmi\&mwMf*&)& 5-7h ^-.a^^ii 

Aft ftdft*&ttEJ 0-5°C ttlAtfifll K 2 C0 3 §1. tttfUBT** CNa 2 S0 4 ) 

**fiir"fjEWW^ikfWae^ 1.44 g (65%). mp 100.0 - 101.3 °C; [a]u 20 = +23.5 (c. 
1.00. CHClj); FTIR (KBr) 3333. 2972, 1606, 1523,1357,1197,861 cm" 1 ; 'UNMR 
(300 MHz, CDCIjj £8.19 (d r J= 8.8 Hz. 2H). 7.60 (d. J = 8.4 Hz, 2H). 4.59 (d, ./ = 
9.9 Hz, 1H). 3.34 (dd, J= 3.0 Hz. and 9.9 Hz, 1H). 3.21 (dd. ./= 6.5 Hz, and 10 Hz. 
Ill), 2.56 (m. 1H). 2.47 (s, 6H). 1.06 (s, 9HV, U CNMR (75 MHz, CDC1 3 ) S 150.6, 
147.6. 128.46. 123.49, 73.3. 70.3. 69.8, 56.0, 41.8, 27.4; MS (EI) m/e 223(M+-73, 3). 
209 (21), 144 (68). 88 (100), 71( 10), 57(31); Anal, calcd. for C15H24N2O4: C 60.81; 
H. 8. 1 1 ; N. 9.46. Found: C. 60.72; H, 8.26; N, 914. 

«#>J 3 

(\RaR)-^-urm-wm^m.m-2-N,N-^mm-i-^^-i-nmmm^: 

(1R. 2R)-2-/V.A/-".:>Ha*-3-*J-ffll*SS-l, 3-W_"f?(1.946g, 8.1mmol) f&M'-T 
CHiCbOOmL), 0°C "KM A. TBDMSCl(l.28g f 5.3mmol) *1lf#W#(l.4g, 20.6mmol) 

Mf^Mn-^w^mm^^ 2.12%. ftir (kbo 3344, 2954, 16O6, 1525,1349 

cm 1 ; 'HNMR (300 MHz. CDCI 3 ) 6 8.25-8.20 (d, ./ - 8.5 Hz. 2H), 7.6-7.55 (d,.7= 8.5 
Hz. 2H). 4.65 (d. J= 9.7 Hz, 1H), 3.77-3.6(dd, ./ = 11.3 Hz, 2.7 Hz 1H), 3.5-3.45(dd, 
./ = 11.3 Hz. 6.0 Hz 1H 2.50 (m. 7H), 1.85 (s, 8H). 0.1 (s, 6H); l3 CNMR (75 MHz. 
CDCIj) S 150.2. 147.4. 128.0, 123.3, 69.0, 57.1, 41.6. 25.7. 17.9, -5.9; MS (EI) m/e 
297(M+-57. 0.3). 209 (8.2). 202(100). Anal, calcd. for C,7H 3 oN 2 CX,Si: C. 57.60; H, 
8.53; N, 7.%. Found: C. 57.82; H. 8.18: N, 7.77. 

-%mm 4 

(1R, 2R)-3-.-_- ^mm-2-N,N ~ ^HS-l-Xtffi^S-l-Mlf W*d#: 
(IR. 2R)-2-N.N- '-••f'^^-3-X.J liB^-M-l, 3-pJ.V.fi? (1.946g. 8.1mmol)J§fo* Y' 
CH 2 CI 2 (50mL). 0°C FillA: " Wd(3.34g, 12mmol) W=L £&(2mL) MS 

VMiti±ik!ii&mn?' , hS}.> 4.8g. FTIR (KBr) 3344, 2954. 1606. 1525,1349 cm' 1 ; 
'HNMR (300 MHz. CDCb) 6 8.09-8.06 (d. ./= 8.4 Hz, 2H), 7.36-7.33 (d,./= 8.6 Hz, 
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2H). 7.25-7.17 (m. 5H), 4.27 (d, .7 - 10.0 Hz, 1H), 3..28(dd,y = 10.2 Hz. 6.4 Hz 1H), 
3.0l(dd. ./=- 10.7 Hz. 3.9 Hz 1H), 2.71 (m, 1H), 2.45 (s. 6H). 0.1 (s, 6H); ,3 CNMR 
(75 MHz, CDCIj) 8 150.1, 147.6, 143.6, 128.9, 128.8, 128.7, 128.6, 128.4, 128.1. 
127.9. 127.8. 127.3. 123.7. 87.7. 70.9, 70.6.58.6.41.6 

( 1 R. 2R)-2- Ui $ -3- *t ffl # B -1 ,3- f^J 3 @£ (2. 1 2g, 1 Ommol) f U $ f M. ( 1 .2g. 
lO.Smmol) ;jllXififi?(10mL)f|«, #Jj||A CuSO 4 (0.2g). M^JP!flMJxJ& 7hr. #~i|J 
£i)'£iU. ilrtfe. fcSife+tolA THF(lOmL). M/Ei^fltinA NaBH»(0.4g). 
MUiKy: 2hr Eft® .M A 5% HC1 BfcfliiffiK. ffl£tt^$li&fl&\$iftjftttl-t3 
HCHO(lOmL) fll HCOOH(10mL)|'<|#fc&& 8hr. Jtifl, ffl NaOH CH^Ch ^ 

(1R, 2R)-3-&T*— ¥*«**-2-^«-^¥«»-H»J"ffi*») -1-FJ»: 
( 1 R. 2 R )-2-N- {£ -/V- >P St Jfe -3- X* ffl *' * -1 . 3- ft _ Pi? (632mg) *ft M z f 
CH 2 Cb(15mL) r |'. 0°C F-ftiJIlA-M J '^l- ¥&&fi:1l#c(300mg, 2mmol)*jn3fP* 
(136mg,2mmol).yffi-A-^^i^&'. /S^.^J^n" 600mg o FTIR (KBr) 3344, 2972. 
1606. 1525.1348 cm' 1 ; 'HNMR (300 MHz. CDC1 3 ) £8.17 (d. J= 8.8 Hz, 2H). 7.50 (d. 
.7-8.4 Hz.2H), 7.38-7.31 (m. 5H), 4.70 (d, J= 9.6 Hz. 1H), 4.04 (d, ./= 1 3.0 Hz. 1H), 
3.77-3.55(m. 3H). 2.70 (m, 1H). 2.43 (s. 3H). 0.90 (s, 9H), 0.01 (s. 6H); ,3 CNMR (75 
MHz. CDCI3) 8 150.6. 147.6. 138.46. 129.2, 128.8, 128.4. 127.7, 123.69, 70.3, 69.8. 
60.1. 58.0. 37.5. 26.0. 18.3. -5.4; MS (EI) m/e 415(M+-15. 0.9). 278 (100), 91(73): 

-&mm 7 

(1R, 2R)-2-N--£&-N-^%im-3-MW-$&-\. 3-1^': :.fi?(380mg, 1.2mmol)^MT 
CH2C!2(l5mL)'l , ,0 o C'F1JllA--:*^X^fe£(334mg, 1.2mmol) fll EtjN(0.2mL).^ 
tt-H<# fn'iYPi I^i^.'m 1 , 500mg o mp 58.0 - 59.3 °C; FTIR (KBr) 3314. 2926. 1 602. 
1521.1346 cm -1 ; 'HNMR (300 MHz, CDC1 3 ) 8 8.07 (d, ./ = 8.8 Hz, 2H), 7.40-7.19 
(m. 22H), 4.30 (d. .7=9.6 Hz. 1H), 3.94 (d, .7= 13.0 Hz, 111), 3.73(d, ./= 6.8 Hz, 1H), 
3.36 (m, 1H). 3.06 (m. 1H) 2.89 (m. 1H). 2.33 (s, 3H); 13 CNMR (75 MHz, CDC1 3 ) 8 

150.6. 147.6. 143.46. 138.2. 129.3, 128.8. 128.7, 128.6 ,128.4, 128.0. 127.7 127.4, 

123.7. 87.8. 70.5. 69.8. 60.1, 58.0, 37.0; MS (EI) m/e 406(M+-152. 24.9), 243 
(I00);Anal. calcd. lor C15H24N2O4: C, 77.42; H, 6.09; N, 5.02. Found: C, 77.26; H. 
6.06; N, 4.65.. 

8 

(lR,2R.)-3-(=^^lf«)-2-7V, N-Zl^m -l-(^S) -1-F«3 

(1R. 2R)-2-M/V-_: W II-l-($i)-!,3-PfZg (1.95g, 1 Ommol) ffi J" 
CH 2 Cl2(50mL).0°C T))\\ \- : .£%M.*¥ffi.(333g, 12mmol) fnil£M(2mL) _1M 
tt-'i±fiiJriilbPVMi t ' : Mi 4.0g. FTIR (KBr) 3344, 2954, 1609, 1525.1349 cm' 1 ; 'HNMR 
(300 MHz. CDCI.0 8 7.26-7.06 (m,20H),4.87 (d, J= 10.0 Hz, 1H), 3.76(dd, J= 10.2 



8 



Hz. 6.4 llz 1H). 3.51 (dd, ./ - 10.7 Hz. 3.9 Hz 2H). 2.80 (m, 1H), 2.38 (s, 6H); 
'•'CNMR (75 MHz, CDCbj 6 143.6. 138.9, 128-129(16 C), 125.7-126.6(4 C) 84 9 
72.9. 68.6. 69.6, 49.6. 39.6. 

(1R, 2R)-3-<=3£g¥ft£)-2W, 

(ir. 2Ry-2-N.N--^m.m-HM^mmm^my\3-m=im(5A6g, 20mmon 

CH 2 Cl 2 (80mL), 0 l 'C T fin A ill A * :§U ft f & (6.8g, 25mmol) *u=.£®(4mL) 
gSM^ji^&ilR^rfo 9.10go FTIR (KBr) 3344, 2954, 1609, 1525,1349 cm' 1 ; 
'HNMR (300 MHz. CDC'b) tf7.48-7.40 (d,./= 8.4 Hz. 2H), 7.27-7.19 (d,y= 8.6 Hz. 
2H). 7. 1 2-7.04 (m, 1 5H). 4.86(d, J = 1 0.0 Hz, 1 H), 3.72 (dd, 7= 10.2 Hz, 6.4 Hz 1 H). 
3.56(dd,./= 10.2 Hz, 6.4 Hz 2H). 2.94(s. 3H), 2.8 Km, 1H), 2.38(s, 6H); l3 CNMR (75 
MHz. CDCI,) S 143.8, 143.0. 138.6, 135.0. 129-126( 16C). 84.9, 72.9, 69.6 68 0 
49.6.41.0,39.6. 

-355£#iJ 10 

(2.96g, lOmmol) fll Zn(OTf) 2 (3.6g,10mmol) ift-f ^(lOmL)'*' . W*UA NEl 3 
(2.1mL. ISmmol). - 'Mtt^Dn AWIS&'&U^mL, 12mmoO W^fUiHNStii 
# ,J M3F.&(3.69g,10mmol). «£>4fe 25°C TJ£/>Y lOhr. teWftWm&K&.J$f . £J$L 

r MflUrcF|i|fcfl£f*. 

11 

DPC961 

/V-^Fp.^^-^f^^ DPC961(2mmol)r#^ 10% aqueous CH 3 CN(10mL), ill 
AM$iif£(4.4g,8mmo[) 0 25°C jRA* 4 'Nl<t. f*j§Un*mp&»£fl8$JBl. « 
JFift DPC96I ( 80% . 

£t&M 12 

*ffi-l-iMW(3.54g. lOmmol) 5RI 2n(OTf) 2 (3.6g,l Ommol) fWT 1 #(1 OmlJ* . "Hi 
Jn\NEt, (2.lmL, 15mmol)o • 'Mf/SAU A^p3ggZ,#t(1.2mL, 12mmol) 'fD5tfl|« 
tt&^«fKWjtf&(3.69&10minol). fR-frife 25°C FS/iV! 10hr„ tftjflltlMftSH*;* 

fimffl^#-'F : «ftS-«£«g#/ !c l a(72% J^f . 99.1%ee). 

£»J 13 

25°C T, & : 'ik|>#HlM*(1R. 2R)-3-^#^TO-J£-2 ¥^^-1-^*^-1- 
lW(4.82g. lOmmol) #1 Zn(OTF)2 (3.6g.l Ommol) jg }- fp*(10mL)»f . WJjIlA 
NEt.,(2.lmL. l5mmol). -'MttJTiJjn A JW|E 1 .2mL, 12mmol) Sl^tH.^T" 




«f*rM#«<3.69g.i0mmoi). Mfrty 25°c FJRJaf lOhro tiiWftmWlWVi&.}ti. 

gfc'M#iJ 14 

25"C F, fcC£f»IS!f*(lR, 2R>3-.-:#--2£fcFHd£-2 -A^Jifc-tf-'H&*ft-i-;ttffi* 
W-l-F»?W(5.58g. lOmmol) fQ Zn(OT0 2 (3.6g,10mmol) S-F^^IOmL)'^. "ffllW 
A NEtj (2.1mL. 15mmol). -'Ml*0inAJ^pyJt^*fc(1.2mU 12mmol) ftlSfTO 
h-,tt-tt^ri<J#:^(3.69g.l0mmo]) <> 25°C lOhr. 

ftxum. ^m^mm. mi^x-r^mm^M (so% yield. 51. o% ee ). 
■&mm 15 

25°c f. «£»ihii*(iR. 2R)-3-~rmw¥.m-2-N-r-%-N-nm%.m-]-mfi%£ 

-M*ifl"?(5.58g, lOmmol) *n Cu(OTf) 2 (3.6g,10mmol)?&^ ^(10mL)>f o ffJjpA 
NEt 3 (2.1mL. 15mmoI). — 'Mr.mj|f|AJF««Z,*fc(1.2mU 12mmol) ifn^ipft* 
•^ffii» 1 W^^(3.69g.!Ommol)o JB£-% 25°C Ffifli lOhr. 

16 

25VT. a«^7!c!#(lR,2R)-3-;J^ j^- *S«t:tt*-2-AW ~ ¥a#-1-*N«# 
^-l-lW(3:>4mg, Immol) fll 2n(OTf) 2 (0.36g,lmmol) tff-J*-¥#(10mL)*. I'J-Jltl 
u I? w l3 i 0 iL mL ' L5mmoJ >° •^^^*HA£Fr«^^(1.2mL,12mmol) m&PM 
*-K«fte* h n-JlE«(3.69g,10mraol). M&m 25°C F£/>* lOhr. WffltR^jTcSlfi. 



StM^iJ 17 

25"C F. ^WaeflsdR. 2R).3---:*«^'*«-2-^-^«-M^ ? iigfe«.l.*|5f?* 
«-l-W»(i58mg, Immol) #1 Cu(OTf) 2 (0.36g,lmmoU^T-tf #(lOmL)4«. WifflA 

KiSf*fl , rra.€ SC(3.69g.l0mmol)o^^#j 25°C T&hV: lOhr.t&ifafrfcR^j&Rjsi. 
£ttZ.tt$lfiC. fftt-fil&JfT-ttJB^W^fl (67% yield, 45%ee), 

is 

■UTm z*im «c w tarn 

25"C F. tt«Kfi!ft(IR. 2R)-3-^rj--S--M l M$tJft-2-MyV-_-.l|lMS-l-Xtm^ 
&-l-pjff(3.54g. lOmmol) $1 2n(OTf) 2 (3.6g.lOmmon ff^ : (10mLVh. W))\\ 
A HN/Pi-2 (2.0mL)„ -- 'MlfE/iP A>M n££*fc(1.3mL. 12mmol) ftl^if^-W 
W* ,J WiP.«K(3.69g.l0mmol). tt£4g 25"C TS/« 10hr o ffcflimKBW.*/*^. £ 
flg£«$Jft. fflli^t- lHNjFffc<frft/*,ft(43% yield, 96 .5%ee). 

&2$#lJ 19 
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25°C K. ^«B?fE#(iR,2RV3-*"J'«r.¥*a*ca-2-M^-." :¥«3t-i-*tffi* 

4£-l-TO(3.54kg. lOmol) *ll Zn(OTf) 2 (3.6kg.l0mol) iftT-^aOL)^. TWPA 
:^*((2.0U 15mol)o -^B-jJnj!jnA^^^(1.2L, 12mol) fllitf TOSHES fli 
^ , ri < JilK^(3.69kg.l0mniol)o M&tiB25*C F&iU lOhr. ttflftHSjIc&Jtt. £ 

»£Hi$J&t. WUUlia-tf r-*JfT*tfifWi te itfi(90.9% yield, 99.1%ee) 

«#|J 20 

25°C >', «£l£Hi]fls(lR, 2R)0-&r«-«-2-^A^-ipftS-l-^ffi*at-l-j3§«[ 
(2.96g, lOmmol) III Zn(OTf) 2 (3.6g,10mmol) #?rp THF(10mL) l l'o f?*UA NEl 3 
(2.imL, 15mmol)o ■ 'b FttFiill A^^(1.1mL, 12mmol) *n*t¥fcJS" , p:ISfli#'W 
>IKM(3.69gJ0mmol)c y&£-#J 25 0 C FJgjS lOhr. i&Mrlf^ He 
^Ifc. WHL+B ft #• HftJnSfcSlHf^iWi^lW yield, 99.0%ee). 

21 

25°c k. ^LjtwHii^dR, 2R)-3-,mt* .:»H«a*t«-2-Miv- .-j\mm-\-*m 

#-JI-l-l^m*(3.54g, lOmmol) *fl Zn(OTf)2 (3.6g,lOmmol) j#^'^3$:(10mL)'-K f$ 
All A NEh (2. 1 ml... I5mmol). - -**JJffinA^RafcZ»*fe(! .2mL. 12mmol), y&-fr#J 
50°C &J*7. 2hr tffij 25 j£. Will A^q3«^J£<S^ritlMSS(3.69gJ0mmol). v£S 
<V^25"C K/xKv! lOhr- td^umM^-^JS^. Z.BfiZ,«|^J6t- M>H^t- : Fi 
fij*fe#tffft*f° : itfi (81% yield, 97.1%ee). 

mmm 22 

25°c k. u%mmW{\R, 2R)-3-& y&—^&mm.m-2-N.N-~.wum-i-xm 

#i!i-l-Wffit(3.54g. lOmmol) *P ZnBr 2 (2.3g, lOmmol) Y# T" f 2£( 1 OmL) r | 1 « "ffl/JP 
A NEt., (2.1mL, 15mmol), -'Ntt£?in A^i?3"JftZ,*fc(].2mL, 12ramol), '/Sf>#J 
50V fc£Kv: 2ht ■ W$lJ 25 Wi«lAX.J-q^®^^fit|x|K^(3.69g,10mmol). H 

^#j25 i, c KJbscKv: iohr u tomnwmn-K&M.. z*mz*w&WH*. Hmuirm-m 

JnifctftiWr'-ttii (31% yield, 63.1%ee). 



ii 



